Searching PX J 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-226376 
(43)Date of publication of application : 14.08.2002 



(5 Dint CI. A61K 31/665 

A61K 31/661 
A61K 31/664 
A61P 9/06 
A61P 9/14 
A61P 43/00 



(21) Application number : 2001-026715 (71)Applicant : NISSAN CHEM IND LTD 

(22) Date of filing : 02.02.2001 (72)Inventor : SHIGENOBU KOKI 

TANAKA HIKARI 
MATSUDA SATOYUKI 
YAM AS HIT A TORU 



(54) HEART PROTECTING AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an effective and safe 
heart protecting agent 

SOLUTION: This heart protecting agent is characterized by fij? 
comprising a compound represented by formula (I) [Ar1 is a ? JL-^^l^-' 

phenyl group which may contain a substituent group, or the like; " '( 

a nitrogen-containing heterocyclic part is a 1 t 4-dihydropyridine , u .^<%;^.^^-'' 
ring or a pyridine ring; Z is a group represented by formula (II) Mfc »S rr. 

(R4 and R5 are each a 1-1 2C alkoxy group, or the like, or R4 % 
and R5 are bonded to form an OYO (Y is a straight-chain 2-4C 
alkylene group which may contain a substituent group), or the ^ 
like; R1 exists only when A1 contains the 1 ,4-dihydropyridine ^djj 
ring and is an ANR6R7 or AN(CH2CH2)20, or the like; R2 is a ti*! 
1-4C alkyl group, or the like; R3 is AN[(CH2)mAr2][(CH2)nAr3] W 
or AQ (Q is 4-(Ar2)2CH-1-piperazinyl, or the like), or the like} 
or its pharmaceutically acceptable salt. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



the inside of [type, and Arl — a phenyl group, pyridyl radical, furil radical or 2 and 1, and 3- 
benzoxadiazole-4-IRU radical (this phenyl group — ) A pyridyl radical, furil radical and 2 and 1, and 3- 
benzoxadiazole-4-IRU radical N02, CF3, Br, CI, F, R6 (R6 means CI -4 alkyl group), OH, OR6, OCHF2, 
COOR6, NH2, NHR6, NR six R7 (R7 means CI -4 alkyl group.) CONH2, CONHR6, CONR six R7, 
COSR6 and SR6, S(O) R6, S(0)2R6, S03H, SO three R6, S02NH2, S02NHR6, and S02NR6 - one piece 
or two substituents which were chosen from R7, CN, and a phenyloxy radical may permute with arbitration, 
meaning — ; nitrogen-containing heterocycle part — a 1 and 4-dihydropyridine ring or a pyridine ring ~ 
meaning — ;Z — a general formula (II) — [Formula 2] 

R 4 O 

i> do 

The inside of {type, and R4 and R5 are OH, CI -12 alkoxy group, a C3-6 alkenyloxy radical, a C3-6 
alkynyloxy radical, and OAr2 (Ar2) in the same or difference. Phenyl group (this phenyl group may be 
permuted by arbitration by a halogen atom, CI -3 alkyl group, or CI -3 alkoxy group.) it means. OANR six 
R7 (A is C2-6 alkyl ene group (this C2-6 alkylene group may be permuted by arbitration by CI -3 alkyl group 
or Ar2.)) it means. OAN (CH2Ar2) - whether R6, OAOR6, OACN, NH2, NHR6 and NR six R7, 1- 
piperidinyl, or 1 -pyrrolidinyl is meant R4 and R5 become together, and it is OYO (Y is the C2-4 alkylene 
group (this C2-4 alkylene group may be permuted by CI -4 alkyl group, CI -4 alkoxy group, a CI -4 alkoxy 
carbonyl group, or Ar2.) of a straight chain), it means. NHYO, R6NYO, NHYNH, R6NYNH, or R6NYNR7 
is meant. Mean}, and;Rl exists, only when nitrogen-containing heterocycle is a 1 and 4-dihydropyridine 
ring. CI -4 alkyl group and ANR6 - R7 and AN (CH2CH2)2 - O, AOR6, or benzyl - meaning ~;R2 - C - 
one to 4 alkyl group Ar2, Ar2 CH=CH, Ar2CH(OH) CH2, CHO, CN, CH20H, CH20R6, CH2CH2N 
(CH2CH2)2NR6, NH2 and NHR6, or NR six R7 is meant. ;R3 A hydrogen atom, Cl-12 alkyl group, a C3-6 
alkenyl radical, C3-6 alkynyl group, AOR6, AO(CH2) mAr2 (m means 0, 1, 2, or 3.) mAr (CH2)2, ANH2, 
ANHR6, ANR six R7, ANR6(CH2) mAr2, AN[(CH2) mAr2], [(CH2) nAr3] (n means 0, 1, 2, or 3) Ar3 is a 
phenyl group (this phenyl group may be permuted by arbitration by a halogen atom, CI -3 alkyl group, or 
Cl-3 alkoxy group.), it means. 1 -benzyl-4-piperidinyl, l-benzyl-2-piperidinyl, 2-pilus JINIRU methyl, 3- 
pilus JINIRU methyl, or AQ (Q) 1 -pyrrolidinyl, 1 -piperidinyl (this 1 -pyrrolidinyl and 1 -piperidinyl may be 
permuted by mAr(CH2) 2.) it means 4-R6-l-piperazinyl, 4-Ar2-l-piperazinyl, 4-(Ar2)2CH-l-piperazinyl, or 
4-(Ar2)2CH-l-gay piperazinyl. it means. ] Heart protection medicine characterized by containing the salt 
permitted on medicine manufacture of the compounds which are alike and are expressed more, or these 
compounds. 

[Claim 2] Arl is a phenyl group (this phenyl group may be permuted with arbitration by one piece or two 
substituents which were chosen from N02, CF3, Br, CI, and F.). A nitrogen-containing heterocycle part is a 
1 and 4-dihydropyridine ring, and R4 and R5 are OH, Cl-12 alkoxy group, and OAr2 (Ar2) in the same or 
difference. Phenyl group (this phenyl group may be permuted by arbitration by a halogen atom, Cl-3 alkyl 
group, or Cl-3 alkoxy group.) it means. [ whether they are 1 -piperidinyl or 1 -pyrrolidinyl and ] Or R4 and 
R5 become together, and it is OYO (Y is the C2-4 alkylene group (this C2-4 alkylene group may be 
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permuted by CI -4 alkyl group, CI -4 alkoxy group, a CI -4 alkoxy carbonyl group, or Ar2.) of a straight 
chain), it means. Rl is ANR six R7 or AN(CH2CH2) 20. it is — Heart protection medicine characterized by 
R2 containing the salt permitted on medicine manufacture of the compounds according to claim 1 which are 
CI -4 alkyl group, Ar2, CH20H, CH20R6, CH2CH2N(CH2CH2)2NR6, NH2 and NHR6, or NR six R7, or 
these compounds. 

[Claim 3] Heart protection medicine characterized by R2 containing the salt permitted on medicine 
manufacture of the compounds according to claim 2 which are CI -4 alkyl groups, or these compounds. 
[Claim 4] A compound 1, 4-dihydro - 2, 6-dimethyl-5- (5 and 5-dimethyl-2-oxo~ 1, 3, 2-dioxa phospho 
RINAN-2-IRU)-l-morpholino ethyl-4-(3-nitrophenyl)-3-pyridinecarboxylic acid It is 2-[benzyl (phenyl) 
amino] ethyl ester. Heart protection medicine characterized by containing the salt permitted on medicine 
manufacture of compounds according to claim 3 or these compounds. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used as a heart protection medicine to mammalian including Homo 
sapiens about the active principle containing the dihydropyridine derivative which has the operation which 
mitigates an ischemia-reperfusion injury, and the salt permitted on the medicine manufacture. 
[0002] 

[Description of the Prior Art] The large-scale clinical trial of many drugs is performed that the vital 
prognosis of the patient who has ischemic heart disease should be improved in recent years. However, those 
results are not not much good and the points that many must be solved or improved, such as quality 
(Quallity of life), the prolongation-of-life effectiveness, etc. of a life, exist. The existence of a heart 
protective effect to an ischemia-reperfusion injury is in one of the experimental indexes when predicting the 
curative effect or preventive effect of ischemic heart disease by drugs. The drugs of the type which has 
positive ion channel accommodation type drugs and a beta-adrenergic receptor cutoff operation of many, 
such as sodium channel inhibitor, calcium channel inhibitor, an ATP susceptibility potassium channel 
opener, and an adenosine, have been mentioned as a drugs type in which such effectiveness is shown until 
now. In common, these drugs have the fall of the number of heart beats, and the depressant action of a heart 
shrinkage force, thereby, enable fall of myocardium oxygen demand, and preservation of high energy 
phosphoric acids (ATP etc.), and are considered to present a heart protective effect. However, the depressor 
effect of this heart shrinkage force is mentioned on clinical also as a trouble which must be solved from the 
case where application to the patient to whom the heart depression is caused becomes impossible being 
assumed. As a result of the research on an ischemia-reperfusion injury progressing, it is becoming clear that 
drugs new recently type have a heart protective effect over an ischemia-reperfusion injury. Unlike the drugs 
of the type which has drugs old positive ion channel accommodation type and a beta-adrenergic receptor 
cutoff operation, it is shade ion channel accommodation type drugs or inhibitor of a chlorine ion channel. 
Having a heart protective effect, without this having the depressant action of the heart shrinkage force 
currently regarded as questionable with the drugs of the type which has positive ion channel accommodation 
type drugs and a beta-adrenergic receptor cutoff operation is known (Tanaka H.etal. 

J.Pharmacol.Exp.Ther.278 and 854-861 (1996)). Moreover, it has chlorine ion channel inhibitory action also 
in a dihydropyridine system compound, and there is a compound with which it is clear to have a heart 
protective effect over an ischemia-reperfusion injury (Tanaka H.and Shigenobu K. Cardiovasc.Drug Rev. 18 
and 93-102 (2000)). The 1 and 4-dihydropyridine derivative concerning this invention has the powerful 
vasodilatation by the calcium antagonistic action, and the effective thing is already known to hypertension, 
angina pectoris, and a cerebral circulation failure (USP 3, 485, and 847, USP 3, 644, and 627, USP 3, 985, 
and 758, USP4,576,934 grade), moreover, it is already known that anticancer agent drug effect potentiation 
is in the pyridine derivative concerning this invention --**** (JP,2-138221,A) - reference is not made 
about the possibility as a heart protection medicine. 
[0003] 

[Means for Solving the Problem] this invention persons found out that ischemia-reperfusion-injury 
depressant action was in the compound expressed with a general formula (I), as a result of looking for the 
compound which can control the fall of the heart shrinkage force at the time of ischemia-reperfusion 
wholeheartedly in a dihydropyridine derivative. Moreover, these compounds had weak calcium channel 
inhibitory action, and header this invention was completed for having the inhibitory action (Tanaka H.and 
Shigenobu K. Cardiovasc.Drug Rev. 18 and 93-102 (2000)) of the chlorine ion channel it is reported that 
being rather connected with the heart protective action is. 
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[0004] That is, this invention is a general formula (I). 
[Formula 3] 

Af 1 



the inside of [type, and Arl ~ a phenyl group, pyridyl radical, furil radical or 2 and 1, and 3- 
benzoxadiazole-4-IRU radical (this phenyl group --) A pyridyl radical, furil radical and 2 and 1, and 3- 
benzoxadiazole-4-IRU radical N02, CF3, Br, CI, F, R6 (R6 means CI -4 alkyl group), OH, OR6, OCHF2, 
COOR6, NH2, NHR6, NR six R7 (R7 means CI -4 alkyl group.) CONH2, CONHR6, CONR six R7, 
COSR6 and SR6, S(O) R6, S(0)2R6, S03H, SO three R6, S02NH2, S02NHR6, and S02NR6 -- one piece 
or two substituents which were chosen from R7, CN, and a phenyloxy radical may permute with arbitration, 
meaning — ; nitrogen-containing heterocycle part ~ a 1 and 4-dihydropyridine ring or a pyridine ring — 
meaning -;Z - a general formula (II) - [Formula 4] 



The inside of {type, and R4 and R5 are OH, CI -12 alkoxy group, a C3-6 alkenyloxy radical, a C3-6 
alkynyloxy radical, and OAr2 (Ar2) in the same or difference. Phenyl group (this phenyl group may be 
permuted by arbitration by a halogen atom, Cl-3 alkyl group, or Cl-3 alkoxy group.) it means. OANR six 
R7 (A is C2-6 alkylene group (this C2-6 alkylene group may be permuted by arbitration by Cl-3 alkyl group 
or Ar2.)) it means. OAN (CH2Ar2) - whether R6, OAOR6, OACN, NH2, NHR6 and NR six R7, 1- 
piperidinyl, or 1-pyrrolidinyl is meant R4 and R5 become together, and it is OYO (Y is the C2-4 alkylene 
group (this C2-4 alkylene group may be permuted by CI -4 alkyl group, CI -4 alkoxy group, a CI -4 alkoxy 
carbonyl group, or Ar2.) of a straight chain), it means. NHYO, R6NYO, NHYNH, R6NYNH, or R6NYNR7 
is meant. Mean}, and;Rl exists, only when nitrogen-containing heterocycle is a 1 and 4-dihydropyridine 
ring. CI -4 alkyl group and ANR6 ~ R7 and AN (CH2CH2)2 - O, AOR6, or benzyl - meaning ~;R2 - C - 
one to 4 alkyl group Ar2, Ar2 CH-CH, Ar2CH(OH) CH2, CHO, CN, CH20H, CH20R6, CH2CH2N 
(CH2CH2)2NR6, NH2 and NHR6, or NR six R7 is meant.;R3 A hydrogen atom, Cl-12 alkyl group, a C3-6 
alkenyl radical, C3-6 alkynyl group, AOR6, AO(CH2) mAr2 (m means 0, 1, 2, or 3.) mAr (CH2)2, ANH2, 
ANHR6, ANR six R7, ANR6(CH2) mAr2, AN[(CH2) mAr2], [(CH2) nAr3] (n means 0, 1, 2, or 3) Ar3 is a 
phenyl group (this phenyl group may be permuted by arbitration by a halogen atom, Cl-3 alkyl group, or 
Cl-3 alkoxy group.), it means. 1 -benzyl-4-piperidinyl, l-benzyl-2-piperidinyl, 2-pilus JINIRU methyl, 3- 
pilus JINIRU methyl, or AQ (Q) 1-pyrrolidinyl, 1 -piperidinyl (this 1-pyrrolidinyl and 1-piperidinyl may be 
permuted by mAr(CH2) 2.) it means 4-R6-l-piperazinyl, 4-Ar2-l-piperazinyl, 4-(Ar2)2CH-l-piperazinyl, or 
4-(Ar2)2CH-l-gay piperazinyl. it means. ] It is related with the heart protection medicine characterized by 
containing the salt permitted on medicine manufacture of the compounds which are alike and are expressed 
more, or these compounds. 

[0005] this invention compound has a strong heart protective action, and it can be used for it as a heart 
protection medicine. 

[0006] Next, each substituent of the compound expressed with the general formula (I) used for this 
invention is explained concretely, in addition, this detail in the letter "n" - normal - "i" — ISO - "s" - 
SEKANDARI — in "t", V means cyclo and "p" means Para for tertiary. 
[0007] First, the phrase in each substituent of Rl, R2, R3, Arl, and Z is explained. 
[0008] As an alkyl group, a straight chain, branching, or an annular thing is contained. 
[0009] As Cl-3 alkyl group, methyl, ethyl, n-propyl, i-propyl, and c-propyl are mentioned. As CI -4 alkyl 
group, it adds above, n-butyl, i-butyl, s-butyl, t-butyl, c-butyl, c-propylmethyl, and 1 -methyl-c-propyl and 2- 
methyl-c-propyl are mentioned. As Cl-12 alkyl group, it adds above, n-pentyl, 1 -methyl-n-butyl, 2 -methyl- 
n-butyl, 3 -methyl-n-butyl, 1, and 1-dimethyl-n-propyl, 1, 2-dimethyl-n-propyl, 2, and 2-dimethyl-n-propyl, 
1-ethyl-n-propyl, c-pentyl, 2-c-propylethyl, c-butyl methyl and 1-methyl-c-butyl, 2-methyl-c-butyl, 3- 
methyl-c-butyl, 1, 2-dimethyl-c-propyl, 2, 3-dimethyl-c-propyl, 1 -ethyl-c-propyl, 2-ethyl-c-propyl, n-hexyl, 

1- methyl-n-pentyl, 2-methyl-n-pentyl, 3-methyl-n-pentyl, 4-methyl-n-pentyl, 1, and 1-dimethyl-n-butyl, 1, 

2- dimethyl-n-butyl, 1, 3-dimethyl-n-butyl, 2, and 2-dimethyl-n-butyl, 2, 3-dimethyl-n-butyl, 3 and 3- 
dimethyl-n-butyl, 1-ethyl-n-butyl, 2-ethyl-n-butyl, 1,1, 2-trimethyl-n-propyl, 1 and 2, and 2-trimethyl-n- 
propyl, 1 -ethyl- 1-methyl-n-propyl, l-ethyl-2-methyl-n-propyl, c-hexyl, 3-c-propyl propyl, 2-c-butyl ethyl, c- 
pentyl methyl and 1-methyl-c-pentyl, 2-methyl-c-pentyl, 3-methyl-c-pentyl, 1 -ethyl-c-butyl, 2-ethyl-c-butyl, 

3- ethyl-c-butyl, 1, 2-dimethyl-c-butyl, 1, 3-dimethyl-c-butyl, 2 and 2-dimethyl-c-butyl, 2, 3-dimethyl-c- 
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butyl, 2, 4-dimethyl-c-butyl, 3 and 3-dimethyl-c-butyl, 1-n-propyl-c-propyl, 2-n-propyl-c-propyl, 1-i-propyl- 
c-propyl, 2-i-propyl-c-propyl, 1 and 2, and 2-trimethyl-c-propyl, 1, 2, 3 -trimethyl -c-propyl, 2 and 2, 3- 
trimethyl -c-propyl, 1 -ethyl-2-methyl-c-propyl, 2-ethyl-l-methyl-c-propyl, 2-ethyl-2-methyl-c-propyl and 2- 
ethyl-3-methyl-c-propyl, n-heptyl radical, c-hexyl methyl, n-octyl radical, 2-c-hexyl ethyl, n-nonyl radical, 
n-decyl group, n-undecyl radical, n-dodecyl, etc. are mentioned. 

[0010] A straight chain or the thing of branching is contained as a C3-6 alkenyl radical. 1-propenyl, 2- 
propenyl, 1 -methyl- 1-ethenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methyl- 1-propenyl, 2-methyl-2-propenyl, 
1-ethyl ethenyl, 1 -methyl- 1-propenyl, 1 -methyl-2-propenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 

1- n-propyl ethenyl, 1 -methyl- 1-butenyl, l-methyl-2-butenyl, l-methyl-3-butenyl, 2-ethyl-2-propenyl, 2- 
methyl- 1-butenyl, 2-methyl-2-butenyl, 2-methyl-3-butenyl, 3 -methyl- 1-butenyl, 3-methyl-2-butenyl, 3- 
methyl-3-butenyl, 1, and l-dimethyl-2-propenyl, 1-i-propyl ethenyl, 1, and 2-dimethyl- 1-propenyl, 1, 2- 
dimethyl-2-propenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1 -methyl- 1-pentenyl, 1- 
methyl-2-pentenyl, l-methyl-3-pentenyl, l-methyl-4-pentenyl, 1-n-butyl ethenyl, 2-methyl- 1-pentenyl, 2- 
methyl-2-pentenyl, 2-methyl-3-pentenyl, 2-methyl-4-pentenyl, 2-n-propyl-2-propenyl, 3 -methyl- 1-pentenyl, 
3-methyl-2-pentenyl, 3-methyl-3-pentenyl, 3-methyl-4-pentenyl, 3-ethyl-3-butenyl, 4-methyl- 1-pentenyl, 4- 
methyl-2-pentenyl, 4-methyl-3-pentenyl, 4-methyl-4-pentenyl, 1 and 1 -dimethyl-2-butenyl, 1, and 1- 
dimethyl-3-butenyl, 1 and 2-dimethyl- 1-butenyl, 1, 2-dimethyl-2-butenyl, 1, 2-dimethyl-3-butenyl, 1- 
methyl-2-ethyl-2-propenyl, 1-s-butyl ethenyl, 1, and 3 -dimethyl- 1-butenyl, 1, 3-dimethyl-2-butenyl, 1,3- 
dimethyl-3-butenyl, 1-i-butyl ethenyl, 2, and 2-dimethyl-3-butenyl, 2, 3-dimethyl- 1-butenyl, 2, and 3- 
dimethyl-2-butenyl, 2, 3-dimethyl-3-butenyl, 2-i-propyl-2-propenyl, 3 and 3 -dimethyl- 1-butenyl, 1-ethyl-l- 
butenyl, l-ethyl-2-butenyl, l-ethyl-3-butenyl, 1-n-propyl- 1-propenyl, l-n-propyl-2-propenyl, 2-ethyl-l- 
butenyl, 2-ethyl-2-butenyl, 2-ethyl-3-butenyl, 1,1, 2-trimethyl-2-propenyl, 1-t-butyl ethenyl, 1 -methyl- 1- 
ethyl-2-propenyl, l-ethyl-2-methyl- 1-propenyl, l-ethyl-2-methyl-2-propenyl, 1-i-propyl- 1-propenyl, 1-i- 
propyl-2-propenyl, etc. are mentioned. 

[001 1] A straight chain or the thing of branching is contained as C3-6 alkynyl group. 1-propynyl, 2- 
propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1 -methyl-2-propynyl, 1 -cutting-pliers nil, 2-cutting-pliers nil, 3- 
cutting-pliers nil, 4-cutting-pliers nil, l-methyl-2-butynyl, l-methyl-3-butynyl, 2 -methyl - 3 -butyny 1 , 3- 
methyl- 1-butynyl, 1, and 1 -dimethyl-2-propynyl, 2-ethyl-2-propynyl, 1-hexynil, 2-hexynil, 3-hexynil, 4- 
hexynil, 5-hexynil, 1 -methyl-2-cutting-pliers nil, l-metiiyl-3 -cutting-pliers nil, l-methyl-4-cutting-pliers nil, 

2- methyl-3 -cutting-pliers nil, 2-methyl-4-cutting-pliers nil, 3 -methyl- 1 -cutting-pliers nil, 3-methyl-4- 
cutting-pliers nil, 4-methyl- 1 -cutting-pliers nil, 4-methyl-2-cutting-pliers nil, 1, and l-dimethyl-2-butynyl, 1, 
and l-dimethyl-3-butynyl, 1, 2-dimethyl-3-butynyl, 2, and 2-dimethyl-3-butynyl, 3 and 3-dimethyl-l- 
butynyl, l-ethyl-2-butynyl, l-ethyl-3-butynyl, l-n-propyl-2-propynyl, 2-ethyl-3-butynyl, 1 -methyl- 1-ethyl- 
2-propynyl, 1 -i-propyl-2-propynyl, etc. are mentioned. 

[0012] As an alkoxy group, a straight chain, branching, or an annular thing is contained. 
[0013] As CI -3 alkoxy group, methoxy and ethoxy **n-propoxy, i-propoxy and c-propoxy are mentioned 
and it adds above as CI -4 alkoxy group, n-butoxy, i-butoxy, s-butoxy, t-butoxy, c-butoxy, c-propyl methoxy 
and 1-methyl-c-propoxy and 2-methyl-c-propoxy are mentioned. As CI -12 alkoxy group, it adds above, n- 
pentyloxy, 1 -methyl-n-butoxy , 2-methyl-n-butoxy, 3 -methyl -n-butoxy, 1 and 1 -dimethyl-n-propoxy, 1, 2- 
dimethyl-n-propoxy, 2 and 2-dimethyl-n-propoxy, 1 -ethyl -n-propoxy, c-pentyloxy, 2-c-propyl ethoxy **c- 
butyl methoxy, 1-methyl-c-butoxy, 2-methyl-c-butoxy, 3-methyl-c-butoxy, 1, 2-dimethyl-c-propoxy, 2, 3- 
dimethyl-c-propoxy, 1-ethyl-c-propoxy, 2-ethyl-c-propoxy, n-hexyloxy, 1 -methyl-n-pentyloxy, 2-methyl-n- 
pentyloxy, 3 -methyl-n-pentyloxy, 4-methyl-n-pentyloxy, 1 and 1-dimethyl-n-butoxy, 1, 2-dimethyl -n- 
butoxy, 1, 3-dimethyl-n-butoxy, 2, and 2-dimethyl-n-butoxy, 2, 3-dimethyl-n-butoxy, 3, and 3-dimethyl-n- 
butoxy, 1-ethyl-n-butoxy, 2-ethyl-n-butoxy, 1 and 1, 2-trimethyl-n-propoxy, 1, 2, and 2-trimethyl-n- 
propoxy, 1 -ethyl- 1 -methyl-n-propoxy, l-ethyl-2-methyl-n-propoxy, c-hexyloxy, 3 -c-propyl propoxy, 2-c- 
butyl ethoxy **c-pentyl methoxy, 1 -methyl-c-pentyloxy, 2-methyl-c-pentyloxy, 3-methyl-c-pentyloxy, 1- 
ethyl-c-butoxy, 2-ethyl-c-butoxy, 3-ethyl-c-butoxy, 1, 2-dimethyl-c-butoxy, 1, 3-dimethyl-c-butoxy, 2 and 
2-dimethyl-c-butoxy, 2, 3-dimethyl-c-butoxy, 2, 4-dimethyl-c-butoxy, 3, and 3-dimethyl-c-butoxy, 1-n- 
propyl-c-propoxy, 2-n-propyl-c-propoxy, 1 -i-propyl-c-propoxy, 2-i-propyl-c-propoxy, 1 , 2, and 2-trimethyl- 
c-propoxy, 1 and 2, 3-trimethyl-c-propoxy, 2, 2, 3-trimethyl-c-propoxy, l-ethyl-2-methyl-c-propoxy, 2- 
ethyl- 1-methyl-c-propoxy, 2-ethyl-2-methyl-c-propoxy, and 2-ethyl-3-methyl-c-propoxy, n-heptyloxy, c- 
hexyl methoxy, n-octyloxy, 2-c-hexyl ethoxy **n-nonyloxy, n-decyloxy, n-undecyloxy, n-dodecyloxy, etc. 
are mentioned. 

[0014] A straight chain or the thing of branching is contained as a C3-6 alkenyloxy radical. 2-propenyloxy 
and 2-butenyl oxy-**3-butenyl oxy-** 2-methyl-2-propenyloxy, 1 -methyl-2-propenyloxy, 2 - Pentenyl oxy- 
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**3-pentenyl oxy-**4-pentenyl oxy-** 1-methyl -2 - Butenyl oxy-**l-methyl-3-butenyl oxy-** 2-ethyl-2- 
propenyloxy and 2-methyl-2-butenyl oxy-** 2-methyl -3 - Butenyl oxy-**3-methyl-2-butenyl oxy-** 3- 
methy 1-3 -butenyl oxy-**l and 1 -dimethyl-2-propenyloxy, 1, 2-dimethyl-2-propenyloxy, 2-hexenyloxy, 3- 
hexenyloxy, 4-hexenyloxy, 5-hexenyloxy, 1-methyl -2 - Pentenyl oxy-**l-methyl-3-pentenyl oxy-** 1- 
methyl -4 - Pentenyl oxy-**2-methyl-2-pentenyl oxy-** 2-methyl -3 - Pentenyl oxy-**2-methyl-4-pentenyl 
oxy-** 2-n-propyl-2-propenyloxy and 3-methyl-2-pentenyl oxy-** 3-methyl -3 - Pentenyl oxy-**3-methyl- 
4-pentenyl oxy-** 3-ethyl -3 - Butenyl oxy-**4-methyl-2-pentenyl oxy-** 4-methyl -3 - Pentenyl oxy-**4- 
methyl-4-pentenyl oxy-** 1, 1 -dimethyl-2-butenyl oxy-**l, and l-dimethyl-3-butenyl oxy-** 1, 2- 
dimethyl-2-butenyl oxy-**l, and 2-dimethyl-3-butenyl oxy-** l-methyl-2-ethyl-2-propenyloxy, 1, and 3- 
dimethyl-2-butenyl oxy-** 1, 3-dimethyl-3-butenyl oxy-**2, and 2-dimethyl-3 -butenyl oxy-** 2, 3- 
dimethyl-2-butenyl oxy-**2, and 3 -dimethyl-3 -butenyl oxy-** 2-i-propyl-2-propenyloxy and l-ethyl-2- 
butenyl oxy-** 1 -ethyl -3 - Butenyl oxy-**l-n-propyl-2-propenyloxy, 2-ethyl -2 - Butenyl oxy-**2-ethyl-3- 
butenyl oxy-** 1, 1 , 2-trimethyl-2-propenyloxy, 1 -methyl- l-ethyl-2-propenyloxy, 1 -ethyl-2-methyl-2- 
propenyloxy, l-i-propyl-2-propenyloxy, etc. are mentioned. 

[0015] A straight chain or the thing of branching is contained as a C3-6 alkynyloxy radical. 2-propynyloxy, 

2- butynyloxy, 3-butynyloxy, 1 -methyl-2-propynyloxy and 2-cutting-pliers nil oxy-**3-cutting-pliers nil 
oxy-** 4-cutting-pliers nil oxy-**l-methyl-2-butynyloxy, l-methyl-3 -butynyloxy, 2-methyl-3-butynyloxy, 
1, and 1 -dimethyl-2-propynyloxy, 2-ethyl-2-propynyloxy and 2-hexynil oxy-**3-hexynil oxy-** 4-hexynil 
oxy-**5 - Hexynil oxy-**l-methyl-2-cutting-pliers nil oxy-** l-methyl-3 -cutting-pliers nil oxy-**l- 
methyl-4-cutting-pliers nil oxy-** 2-methyl-3-cutting-pliers nil oxy-**2-methyl-4-cutting-pliers nil oxy-** 

3- methyl-4-cutting-pliers nil oxy-**4-methyl-2-cutting-pliers nil oxy-** 1 and 1 -dimethyl-2-butynyloxy, 1, 
and 1 -dimethyl-3 -butynyloxy, 1, 2-dimethyl-3 -butynyloxy, 2, and 2-dimethyl-3-butynyloxy 5 l-ethyl-2- 
butynyloxy, l-ethyl-3-butynyloxy, 1 -n-propyl-2-propynyloxy, 2-ethyl-3 -butynyloxy, 1 -methyl- l-ethyl-2- 
propynyloxy, l-i-propyl-2-propynyloxy, etc. are mentioned. 

[0016] A straight chain or the thing of branching is contained as a CI -4 alkoxy carbonyl group, and 
methoxycarbonyl, ethoxycarbonyl, n-propoxy carbonyl, i-propoxy carbonyl, n-butoxycarbonyl, i- 
butoxycarbonyl, s-butoxycarbonyl, and t-butoxycarbonyl are mentioned. 

[0017] ethylene, a propylene, a butylene, etc. mention as C2-4 alkylene group — having - as C2-6 alkylene 
group — the above — adding — pentene — and it passes and a xylene etc. is mentioned. 
[0018] A fluorine, chlorine, a bromine, and iodine are mentioned as a halogen atom. 
[0019] Next, the example of each substituent in Rl, R2, R3, R4, R5, and Arl is shown. 
[0020] As an example of Rl, methyl, ethyl, methoxymethyl, methoxy ethyl, aminoethyl, 
dimethylaminoethyl, 1-morpholino ethyl, benzyl, etc. are mentioned. 

[0021] As an example of an example of R2, methyl, phenyl, styryl, cyano ** amino, methylamino, 
dimethylamino, hydroxymethyl, etc. are mentioned. 

[0022] As an example of R3, hydrogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, n-pentyl, 
n-hexyl, n-octyl, n-DESHIRU, c-propyl, c-pentyl, c-hexyl, c-propylmethyl, 2-c-propylethyl, c-hexyl methyl, 
2-c-hexyl ethyl, 2-propenyl, 1 -methyl-2-propenyl, 2-methyl-2-propenyl, 2-butenyl, 2-propynyl, 3-butynyl, 
Phenyl, p-chlorophenyl, p-METOKISHIENIRU, benzyl, p-chloro benzyl, p-methoxybenzyl, phenethyl, p- 
chloro phenethyl, p-methoxy phenethyl, Methoxy ethyl, ethoxyethyl, i-propoxy ethyl, dimethylaminoethyl, 
Benzyl methylaminopropyl, benzyloxy ethyl, n-propoxy ethyl, Cyano ethyl, methylamino ethyl, aminoethyl, 
benzyl methylamino ethyl, Benzyl phenyl aminoethyl, 1 -benzyl piperidino-4-IRU, 1 -benzyl piperidino-2- 
IRU, 2-pyridino methyl, and 4-diphenyl methyl- 1-piperazino ethyl, 4 methyl- 1-piperazino ethyl, 4-phenyl-l- 
piperazino ethyl, 2-oxo-propyl, methylthio ethyl, etc. are mentioned. 

[0023] As an example of R4 and R5, hydroxy ** methoxy and ethoxy **n-propoxy, i-propoxy, n-butoxy, i- 
butoxy, s-butoxy, n-pentyloxy, n-hexyloxy, n-octyloxy, n-decyloxy, c-propoxy, c-pentyloxy, c-hexyloxy, c- 
propyl methoxy, 2-c-propyl ethoxy **c-hexyl methoxy and 2-c-hexyl ethoxy ** 2-propenyloxy, l-methyl-2- 
propenyloxy, 2-methyl-2-propenyloxy, 2-butenyl oxy-**2-propynyloxy, 3-butynyloxy, Phenyloxy, p-chloro 
phenyloxy, p-methoxyphenyloxy, Benzyloxy one, p-chloro benzyloxy, p-methoxybenzyloxy, Phenethyloxy, 
p-chloro phenethyloxy, p-methoxy phenethyloxy, Methoxy ethyloxy, ethoxy ethyloxy, i-propoxy ethyloxy, 
Dimethylamino ethyloxy, benzyl methylamino propyloxy, Benzyloxy ethyloxy, n-propoxy ethyloxy, cyano 
ethyloxy, amino, methylamino, dimethylamino, diisopropylamino, 1-piperidinyl, 1 -pyrrolidinyl, etc. are 
mentioned. 

[0024] As an example in case R4 and R5 become together 1, 2-dimethyl ethylene dioxy, 1, 3-propylene 
dioxy, The 2 and 2-dimethyl -1, 3-propylene dioxy, 1, the 3-dimethyl -1, 3-propylene dioxy, The 2 and 2- 
diethyl -1, 3-propylene dioxy, 2-ethyl -1, 3-propylene dioxy, The 2-isopropyl -1, 3-propylene dioxy, 2-cyclo 
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butyl -1, 3-propylene dioxy, 2-cyclohexyl -1, 3-propylene dioxy, 2, and 2-diethoxy -1, 3-propylene dioxy, 1, 
1,3, and 3-tetramethyl - 1, 3-propylene dioxy, 1, the 4-dimethyl -1, 4-butylene dioxy, 2-dihydro -1,4- 
butylene dioxy, N-methyl -1, 3-dimethyl propylene amino oxy-**N-methyl-l -methyl ethylene amino oxy- 
**N, and N'-dimethyl ethylene diamino and N, and N'-diethyl ethylene di amino etc. is mentioned. 
[0025] As a concrete example of Arl, phenyl, nitrophenyl, chlorophenyl, Fluoro phenyl, trifluoro 
methylphenyl, hydroxyphenyl, Methoxypheny, methoxycarbonyl phenyl, aminophenyl, Methylamino 
phenyl, dimethylamino phenyl, aminocarbonyl phenyl, Methylamino carbonyl phenyl, dimethylamino 
carbonyl phenyl, Methylphenyl, methylthio carbonyl phenyl, methylthio phenyl, Methane sulfonyl phenyl, 
sulfonyl phenyl, methoxy sulfonyl phenyl, Alt.** meta [ of amino sulfonyl phenyl, methylamino sulfonyl 
phenyl, dimethylamino sulfonyl phenyl, and cyanophenyl ] and Para substitution product, 2, and 3- 
dichlorophenyl and 2 and 1, and 3-benzoxadiazole-4-IRU etc. can be mentioned. 
[0026] The next compound is mentioned as a desirable compound used for this invention. 
[0027] (1) Arl is a phenyl group (this phenyl group), one piece or two substituents which were chosen from 
N02, CF3, Br, CI, and F may permute with arbitration, it is — a nitrogen-containing heterocycle part — a 1 
and 4-dihydropyridine ring — it is — that R4 and R5 are the same or difference — OH, CI -12 alkoxy group, 
and OAr2 (Ar2) Phenyl group (this phenyl group may be permuted by arbitration by a halogen atom, CI -3 
alkyl group, or CI -3 alkoxy group.) it means. [ whether they are 1 -piperidinyl or 1-pyrrolidinyl and ] Or R4 
and R5 become together, and it is OYO (Y is the C2-4 alkylene group (this C2-4 alkylene group may be 
permuted by CI -4 alkyl group, CI -4 alkoxy group, a CI -4 alkoxy carbonyl group, or Ar2.) of a straight 
chain), it means. Rl is ANR six R7 or AN(CH2CH2) 20. it is ~ The salt permitted on medicine 
manufacture of the compounds expressed with the general formula (I) whose R2 is CI -4 alkyl group, Ar2, 
CH20H, CH20R6, CH2CH2N(CH2CH2)2NR6, NH2 and NHR6, or NR six R7, or these compounds. 
[0028] (2) The salt permitted on medicine manufacture of the compounds given in (1) R2 given is CI -4 
alkyl group, or these compounds. 

[0029] (3) A compound is 1 and 4-dihydro. - 2 6-dimethyl-5-(5 and 5-dimethyl-2-oxo- 1, 3, 2-dioxa 
phospho RINAN-2-IRU)-l-morpholino ethyl-4-(3-nitrophenyl)-3-pyridinecarboxylic acid Salt permitted on 
medicine manufacture of the compounds given in (2) which is 2-[benzyl (phenyl) amino] ethyl ester, or 
these compounds. 

[0030] Although the example of the compound which can be used for this invention is shown below, this 
invention is not restricted to these. In addition, "Ph" means a phenyl group and "Et" means an ethyl group. 
[0031] 
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[0035] Moreover, when it is the compound which can form a salt, the salt which can be permitted on the 
pharmaceutical sciences can also be used as an active principle. As a salt which can be permitted in physic, 
a hydrochloride, the hydrobromate, a sulfate, a methansulfonic acid salt, acetate, a benzoate, a tartrate, 
phosphate, a lactate, a maleate, a fumaric-acid salt, malate, gluconate, salicylate, etc. are mentioned. 
Preferably, a hydrochloride and a methansulfonic acid salt are mentioned. 
[0036] 

[Embodiment of the Invention] 

[0037] Next, the process of this invention compound is explained. 

[0038] About the compound whose nitrogen-containing heterocycle is a 1 and 4-dihydropyridine ring 
among the compounds of this invention expressed by the general formula (I), it is compounded according to 
the approach indicated by these official reports. The Japanese patent public presentation official report 
Showa 59-161392, Showa 60-69089, Showa 60-248693, Showa 60-258194, Showa 61-27995, Showa 61- 
30591, Showa 61-37793, Showa 61-63688, Showa 61-63689, Showa 61-210092, Showa 61-254596, Showa 
61-257995, Showa 62-169795, Showa 62-195392, Showa 63-68591, Showa 63-115889, Showa 63-115890, 
the Showa 63-1 15891st grades. About the compound whose nitrogen-containing heterocycle is a pyridine 
ring among the compounds of this invention, it is compounded according to the approach indicated by JP,2- 
13 8221, A. 

[0039] The compound of this invention has a heart protective action to an ischemia-reperfusion injury 
powerfully so that it may mention later, and these compounds have weak calcium channel inhibitory action, 
and it has the inhibitory action of the chlorine ion channel it is reported that being rather connected with the 
heart protective action is. Having a heart protective effect, without this having the depressant action of the 
heart shrinkage force currently regarded as questionable with the drugs of the type which has positive ion 
channel accommodation type drugs and a beta-adrenergic receptor cutoff operation is known (Tanaka H.et 
al. J.Pharmacol.Exp.Ther.278 and 854-861 (1996)). 

[0040] This invention offers the physic constituent or veterinarian medicine constituent containing the 

effective amount of the compound expressed with a general formula (I) to these therapies. 

[0041] As an administration gestalt of the compound concerning this invention, internal use by the 

parenteral administration by injections (the inside of hypodermically and a vein, intramuscular, 

intraperitoneal injection), the ointment, suppositories, aerosols, etc. or a tablet, a capsule, a granule, a pill, 

syrups, liquids and solutions, the emulsion, a suspension agent, etc. can be raised. 

[0042] A veterinary medicine-constituent contains about 0.1 - 30% for the compound concerning this 

invention with the above containing the compound concerning this invention like physic or preferably about 

0.01 to 99.5% to the weight of all constituents. 

[0043] the compound concerning this invention — or the constituent containing this compound — in addition, 
a compound [ activity / in veterinary medicine / like other physic or ] can be included. Moreover, these 
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constituents can include the plurality of the compound concerning this invention. 
[0044] Although the clinical dose of this invention compound changes with age, weight, a patient's 
susceptibility, extent of a symptom, etc., a usually effective dose is about 0.05- lg preferably 0.01-3g of 
adult days. However, the above-mentioned amount out of range can also be used as occasion demands. 
[0045] this invention compound is pharmaceutical-preparation-ized for administration by the common use 
means of medicine manufacture. Namely, the tablet for internal use, a capsule, a granule, and a pill An 
excipient, for example, white soft sugar, a lactose, grape sugar, starch, mannite; A binder, For example, 
hydroxypropylcellulose, syrup, gum arabic, gelatin, Sorbitol, tragacanth, methyl cellulose, a polyvinyl 
pyrrolidone; Disintegrator, For example, starch, a carboxymethyl cellulose, or its calcium salt, A 
microcrystal cellulose, polyethylene-glycol; lubricant, for example, talc, magnesium stearate or calcium, a 
silica; it is prepared using lubricant, for example, lauryl acid sodium, glycerol, etc. 

[0046] Injections, liquids and solutions, an emulsion, suspension, syrups, and aerosols The solvent of an 
active ingredient, for example, water, ethyl alcohol, isopropyl alcohol, Propylene glycol, 1, 3-butylene 
glycol, a polyethylene glycol; A surfactant, For example, a sorbitan fatty acid ester, polyoxyethylene 
sorbitan fatty acid ester, Polyoxyethylene fatty acid ester, the polyoxyethylene ether of hydrogenation castor 
oil, Lecithin; it is prepared using the ester of natural rubber; preservatives, for example, parahydroxybenzoic 
acid, such as cellulosics, such as suspension, for example, carboxymethyl sodium salt, and methyl cellulose, 
tragacanth, and gum arabic, a benzalkonium chloride, a sorbic-acid salt, etc. 

[0047] White vaseline, a liquid paraffin, higher alcohol, macrogol ointment, hydrophilic ointment, an 
aquosity gel basis, etc. are used for the ointment which is percutaneous absorption mold pharmaceutical 
preparation. Suppositories are prepared using cacao butter, a polyethylene glycol, lanolin, fatty-acid 
triglyceride, a coconut oil, polysorbate, etc. 
[0048] 

[Example] Hereafter, although this invention is explained in full detail in the example, this invention is not 
limited to these examples at all. 

[0049] [Example of pharmaceutical preparation] Next, the example of the drugs containing the compound of 
this invention was shown. 

[0050] Example 1 of pharmaceutical preparation 125g of hardening capsule compounds for taking orally 
and 7.5g of polyoxyethylene castor oil were dissolved in the methanol, and then 25g of silicas was mixed. 
After evaporating a methanol, carboxymethyl-cellulose calcium 5g, 5g [ of com starch ], and 
hydroxypropylcellulose 7.5g and 20g of crystalline cellulose-ed were mixed further, and 30ml water was 
added, kneaded and granulated. This was corned with the granulating machine which attached the No.24 
mesh (B. S.) screen. It dried for 5% or less of moisture, and granulation was processed with the No. 16 mesh 
(B. S.) screen. Next, 200mg per capsule was filled up with the encapsulation machine for this particle. 
[0051] Example 2 of pharmaceutical preparation 130g [ of elastic capsule compounds for taking orally ] and 
polyethylene-glycol (macrogol 400) 130g was mixed, and it considered as the uniform solution. The gelatin 
solution which consists of a presentation of gelatin 93 g, glycerol 19g, lOg of D-sorbitol, 0.4g of ethyl p- 
hydroxybenzoate, 0.2g of propyl parahydroxybenzoate, and 0.4g of titanium oxide independently was 
prepared, and the software capsule which contains 1 90mg of contents by manual system monotonous 
****** by making this into a capsule film forming agent was manufactured. 

[0052] Example 3 of pharmaceutical preparation 140g [ of elastic capsule compounds for taking orally ] and 
polyethylene-glycol (macrogol 400) 120g was mixed, and it considered as the uniform solution. The gelatin 
solution which consists of a presentation of gelatin 90g, glycerol 16g, D-sorbitol 8, 0.3 5g of ethyl p- 
hydroxybenzoate, 0.2g of propyl parahydroxybenzoate, and 0.3g of titanium oxide independently was 
prepared, and the software capsule which contains 1 80mg of contents by manual system monotonous 
****** by making this into a capsule film forming agent was manufactured. 

[0053] Example 4 of pharmaceutical preparation Note It shoots. 1 lg [ of agent compounds ], peanut oil 
optimum dose, and benzyl alcohol 1 g was mixed, and the whole quantity was further set to 1 00ml using 
peanut oil. 1ml of this solution was poured distributively in ampul by aseptic manipulation, and it was **** 
(ed). 

[0054] Example 5 of pharmaceutical preparation Note It shoots. 1 lg of agent compounds, a hydrogenation 
castor oil polyoxyethylene (60 mols) ether [trade name; 60]5.0g [ of NIKKORU HCO ] and propylene 
glycol 20g, glycerol lOg, and ethyl alcohol 5.0g were mixed, and 100ml of distilled water was added and 
stirred to this. This solution was poured distributively to ampul 2.0ml by aseptic manipulation, and was 
****(ed). 

[0055] Example 6 of pharmaceutical preparation Note It shoots. 1 lg of agent compounds, a hydrogenation 
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castor oil polyoxyethylene (60 mols) ether [trade name; 60]5.0g [ of NIKKORU HCO ] and propylene 
glycol 20g, glycerol lOg, and ethyl alcohol 5.0g were mixed, and 100ml of distilled water was added and 
stirred to this. This solution was poured distributively to ampul 2.0ml by aseptic manipulation, and was 
****(ed). 

[0056] Example 7 of pharmaceutical preparation 125g of hard-capsules compounds for taking orally and 
7.5g of polyoxyethylene castor oil were dissolved in the methanol, and then 25g of silicas was mixed. After 
evaporating a methanol, carboxymethyl-cellulose calcium 5g, 5g [ of corn starch ], and 
hydroxypropylcellulose 7.5g and 20g of crystalline cellulose-ed were mixed further, and 30ml water was 
added, kneaded and granulated. This was corned with the granulating machine which attached the No. 24 
mesh (B. S.) screen. It dried for 5% or less of moisture, and granulation was processed with the No. 16 mesh 
(B. S.) screen. Next, 200mg per capsule was filled up with the encapsulation machine for this particle. 
[0057] Example 8 of pharmaceutical preparation 130g [ of elastic capsule compounds for taking orally ] and 
polyethylene-glycol (macrogol 400) 130g was mixed, and it considered as the uniform solution. The gelatin 
solution which consists of a presentation of gelatin 93g, glycerol 19g, lOg of D-sorbitol, 0.4g of ethyl p- 
hydroxybenzoate, 0.2g of propyl parahydroxybenzoate, and 0.4g of titanium oxide independently was 
prepared, and the software capsule which contains 190mg of contents by manual system monotonous 
****** by making this into a capsule film forming agent was manufactured. 

[0058] Example 9 of pharmaceutical preparation 140g [ of elastic capsule compounds for taking orally ] and 
polyethylene-glycol (macrogol 400) 120g was mixed, and it considered as the uniform solution. The gelatin 
solution which consists of a presentation of gelatin 90g, glycerol 16g, 8g of D-sorbitol, 0.35g of ethyl p- 
hydroxybenzoate, 0.2g of propyl parahydroxybenzoate, and 0.3g of titanium oxide independently was 
prepared, and the software capsule which contains 180mg of contents by manual system monotonous 
****** by making this into a capsule film forming agent was manufactured. 

[0059] Example 10 of pharmaceutical preparation Note It shoots. 1 lg [ of agent compounds ], peanut oil 
optimum dose, and benzyl alcohol lg was mixed, and the whole quantity was further set to 100 cc using 
peanut oil. 1ml of this solution was poured distributively in ampul by aseptic manipulation, and it was **** 
(ed). 

[0060] Example 1 1 of pharmaceutical preparation Note It shoots. 1 lg of agent compounds, a hydrogenation 
castor oil polyoxyethylene (60 mols) ether [trade name; 60]5.0g [ of NIKKORU HCO ] and propylene 
glycol 20g, glycerol lOg, and ethyl alcohol 5.0g were mixed, and this added and stirred 100ml of distilled 
water. This solution was poured distributively to ampul 2.0ml by aseptic manipulation, and was ****(ed). 
[0061] Example 12 of pharmaceutical preparation Note It shoots. 1 lg of agent compounds, a hydrogenation 
castor oil polyoxyethylene (60 mols) ether [trade name; 60]5.0g [ of NIKKORU HCO ] and propylene 
glycol 20g, glycerol lOg, and ethyl alcohol 5.0g were mixed, and 100ml of distilled water was added and 
stirred to this. This solution was poured distributively to ampul 2.0ml by aseptic manipulation, and was 
****(ed). Next, the example of the process of the drugs in the case of prescribing the compound of this 
invention for the patient apart from an anticancer agent was indicated. 
[0062] 
[Table 1] 
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350 

[0063] The above-mentioned component daily dose is measured, and it puts into a V shaped rotary mixer, 
and mixes to homogeneity. Let this mixed powder be a tablet by the direct making tablet method. The 
weight per one lock is 350mg. 
[0064] 
[Table 2] 
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[0065] The above-mentioned component daily dose is measured, and it puts into a V shaped rotary mixer, 
and mixes to homogeneity. A hard filled capsule is filled up with this mixed powder. The contents per 
capsule are 350mg. 
[0066] 

[Table 3] Example 15 of pharmaceutical preparation Syrups component (2% liquid) 
Compound 1 2.0 (g) 

White Sugar 30.0 glycerols 5.0 scents Taste Agent 0.196% ethanol 10.0 methyl p-hydroxybenzoate 0.03 ** 
Ruble Water Amount made into lOO.Og of whole quantity [0067] White soft sugar and after being and 
dissolving the hydrochloride of the compound of an example 1 in 60g warm water, the flavor agent solution 
which dissolved in a glycerol and ethanol was added after cooling. Subsequently, it was alike, water was 
added to this mixture, and it was made lOO.Og of whole quantity. 
[0068] 
[Table 4] 

Example 16 of pharmaceutical preparation Powder Agent compound 1 5.0 (g) 

Lactose 84.0 Microcrystal cellulose 10.0 Methyl cellulose 1.0 100.0 [0069] The above- 
mentioned component daily dose was measured, and it put into the V shaped rotary mixer, and mixed to 
homogeneity. 

[0070] Example 17 of pharmaceutical preparation Note It shoots. 1 Ig [ of agent compounds ], peanut oil 
optimum dose, and benzyl alcohol lg was mixed, and the whole quantity was further set to 100 cc using 
peanut oil. this solution — no operating it — ampul 1ml — it poured distributively and ****(ed). 
[0071] [The example of a pharmacological test] 

Example 1 of a pharmacological test Effect affect the myocardium shrinkage force at the time of ischemia- 
reperfusion [0072] The heart was extracted and papillary muscles of right ventricle were separated from the 
test-method Hartley system male guinea pig in the modified Ringer solution which carried out aeration of 
C02 95%02+5%. The sample was placed on the silicon block in the organ bus which filled the nutrient 
solution maintained at 36**1 degree C, and applied the resting tension of 0.05g. The myocardium shrinkage 
force recorded on isometric the contraction strain generated when electrical stimulation is added in **** 
through a bipolar platinum electrode. Electrical stimulation is 1Hz, the electrical potential difference of 1.5 
times of the threshold reacted to a stimulus, and the stimulus time amount for 3 m seconds, and was 
performed using electrostimulator. Aeration for 60 minutes and to the inside of an organ bus was changed 
into C02 N2+5% 95% after stabilizing a myocardium shrinkage force (hypoxia (ischemia) period), after 
that, the aeration to the inside of an organ bus was again returned to C02 95%02+5% (reoxygenation 
(reperfusion) period), and the myocardium shrinkage-force change for 60 minutes was observed. Applied 
the compound to ischemia initiation 30 quota, it was made to exist all over an organ bus through a trial term 
period, and observed the operation. The result expressed the shrinkage force of ischemia initiation 30 quota 
(just before compound application) as 100%. 

[0073] The compound concerning result this invention showed ischemia-reperfusion-injury depressant 
action powerfully, without influencing to a myocardium shrinkage force. 
[0074] 
[Table 5] 

Cardiac contractile force (%) 

Hypoxia Reoxygenation 30 quotas 0 minute 30 minutes 60 minutes 30 minutes 60 minutes 

solvent administration group 100 99.0 22.3 4.1 48.2 54.4 Compound 1 (ImicroM) 100 104.4 

44.6 7.8 90.9 93.6 [0075] Example 2 of a pharmacological test Effect affect an 

isoproterenol induction chlorine ion current [0076] According to test-method Tanaka's and others approach 
(Tanaka H.et al., Naunyn-Schmiedeberg's Arch.Pharmacol.356, and 853-855 (1997)), the amperometry 
based on preparation and the membrane potential fixing method of a cell was performed. The Langendorff 
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perfusion alignment was created with the heart extracted from the Hartley system male guinea pig, enzyme 
liquid was flowed in from the coronary artery, and the ventricular cardiac muscle cell was isolated. The 
obtained cell was made to adhere on the base of the glass in the measurement chamber on the stage of an 
optical microscope, and carried out perfusion (2 ml/min) with the extracellular measurement solution. 
Inducing the chlorine ion current by isoproterenol, the compound flowed in in the form dissolved into the 
extracellular measurement solution, and measured each current value through patch clamp amplifier. The 
result expressed the test potential of -80mV, and the isoproterenol induction chlorine ion current value in 
+50mV each as 1 00%. 

[0077] The compound concerning result this invention controlled the isoproterenol induction chlorine ion 
current powerfully. 
[0078] 
[Table 6] 

An isoproterenol induction chlorine ion current (%) VT=-80mV VT=+50mV - 

compound 1 (ImicroM) 29.8 27.2 [0079] Example 

3 of a pharmacological test Effect affect a calcium ion current [0080] According to test-method Tanaka ! s 
and others approach (Tanaka H.et al., Naunyn-Schmiedeberg f s Arch.Pharmacol.356, and 853-855 (1997)), 
the amperometry based on preparation and the membrane potential fixing method of a cell was performed. 
The Langendorff perfusion alignment was created with the heart extracted from the Hartley system male 
guinea pig, enzyme liquid was flowed in from the coronary artery, and the ventricular cardiac muscle cell 
was isolated. The obtained cell was made to adhere on the base of the glass in the measurement chamber on 
the stage of an optical microscope, and carried out perfusion (2 ml/min) with the extracellular measurement 
solution. The calcium ion current was measured through patch clamp amplifier as inward current of the peak 
when giving a depolarization pulse to a cell. The compound flowed in in the form dissolved into the 
extracellular measurement solution. The result expressed the inward current value of the peak in the test 
potential of OmV as 1 00%. 

[0081] The compound concerning result this invention did not affect a calcium ion current. 

[0082] 

[Table 7] 

Calcium ion current (%) 

compound 1 (ImicroM) 92.7 [0083] 

[Effect of the Invention] this invention compound has chlorine ion channel inhibitory action, shows 
ischemia-reperfusion-injury depressant action, without showing calcium channel inhibitory action peculiar 
to an old dihydropyridine derivative, and is effective in the improvement of an ischemia-reperfusion injury. 
Moreover, since it has a heart protective effect, without having the depressant action of the heart shrinkage 
force currently regarded as questionable with the drugs of the type which has positive ion channel 
accommodation type drugs and a beta-adrenergic receptor cutoff operation, application to the patient to 
whom cardiac performance fell is also possible. Furthermore, the result which shows the anti-arrhythmia 
effectiveness to the arrhythmia of the type induced by the ischemia-reperfusion of a myocardium is also 
obtained (Curtis MJ.et al. J.Mol.Cell.Cardiol.25 and 417-435 (1993)), and accommodation of anion 
permeability may show effectiveness also to an ischemia heart disease patient's arrhythmia and cardiac 
sudden death. Therefore, this invention can offer an effective and safe heart protection medicine. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/28/2006 



(10>B*BH«ffJ? (JP) (12) Q ffr & # (A) Ul)««U«aW#^ 

#$§2002 -226376 
(P2002 -226376A) 
(43)&KB ¥/£l4*p 8 £140(2002.8.14) 



(51) IntCl. 7 
A6 1K 31/665 
31/661 
31/664 
A 6 1 P 9/06 
9/14 



F I r-?a-r(##) 
A 6 1 K 31/665 4 C 0 8 6 

31/661 
31/664 
A 6 1 P 9/06 
9/14 

m&mx *tf* »*«o»:4 ol (± 12 n) m&m\zm< 



(21)fflK## 


&SS2001 -26715( P2001 -26715) 


(71)liJISA 


000003986 










(22) mm b 


¥J*13*P2£2B(2001.2.2) 




som=mmz.ma®m 3 tb i mm i 








its 








Jfc*IRDItB*F5 -1-6 -409 
















Jfc)§Cf&««BttMt58- 7 -907 






























(72)3B?H« 





























(54> [$tw<D&m tM®m* 



(57) [fg$]] 

nun mhfr-D&±&>mumm<Dmi&o 

immm hues c i ) 

[fbi] 




*\ R'RtfR'tf-HBKftoTOYO (Y{iifi»©, g&g% 

ffibT, ANRYxttAN(CHiCHOi0***i*U R 2 &C 
w 7;l/*;l«*%*"*U, R 3 ti> AN[(CHi).Ar ] [(CHi) 
.Ar 3 ]X«AQ (Qtt, 4-(Ar 2 ) 2 CH-l-e^5^;H|^* 



(2) 

1 

mxm 1 1 -»£ ( i ) 
ut \i 




[iS4>, Ar'tt, 7i-/H, VV&vms 

tim, trusts, 7VjmRzfz,\,3-^>y**w io 

7V"-/l/-4~f;l>Sfct, N0 2 , CFs. Br, CI, F, R 6 (R 
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2-tf^y 2-^y^x;M^;K 3-lfU^-;M 

?-;l/XfiAQ (Q(i, l-ifnUv'-;!', 
(Il-tfDU JJn/Mfctf 1-K"?y v^Wi, (CH. ). Ar 2 
fciOHftSnTl^TtJ:^. ) , 4-R 6 -l-kW>^ 
4-Ar 2 -l-tf^^^;l/, 4-(Ar ^CH-l-tf'^S'- 
JlRlt 4 -(Ar ) 2 CH-l-*^e^5i>-;l/£Ici!*-f 3 D ) 
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(%£>£, Ar'i4, 7x-;HS, t! USUI'S, 
142. i.3-^yv r **+r^7vr-;l/-4--f";l/g I7zr 

7V r -/b-4-r";l/«l4, N0 2 , CF 3 , Br, CI, F, R 6 (R 
6 14, Cm 7>l>*)l>m*W%?Z) , OH, OR 6 , 0CHF 2 , 
C00R 6 , NH2, NHR 6 , NR 6 R 7 (R 7 f4, Cm 7)l*)im*n 
«t§„ ) , CONH2 , CONHR 6 , C0NR 6 R 7 , COSR 6 , SR 6 , S 
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R 6 R 7 , CN&t?7 x-;b**^»0«»»^6«R*nfcl* 

; aSfc^nSRaHHtM-^fc FntfU^y 
SHXte^'J ; Ztt-»S(II) 

lit 4] 



{iW, R 4 RtfR 5 «, E-XttffigftD, OH, C-.2 7 
C3-6 7>l>'r-)l**Z>>m, C3-6 7;b^- 
/l^fS, OAr 2 (Ar 2 (4, 7x^;H (I7i^H 
14, /Mnyyfff, Cm 7;l/+;bSXt4C.-3 7;lo* 

) , OANR 6 R 7 (At4, Cm 7/1/* U>S (&Cw 7 
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'Nfnltfi, 4-^t: Fat? U y^lO^ftSftl 
T, Cm 7>V*>IM. ANR 6 R 7 , AN(CH. CH 2 ) 2 0, A0R 6 X 
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2 CH=CH, Ar 2 CH(0H)Clt, CH0, CN, ClfcOH, CltOR 6 , CH2C 
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Xtt3*«»-r^o ) , (CHO.Ar 2 , ANH2 , ANHR 6 , ANR 6 
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wfvwfr. C1-3 7;i/^;i/»xt4C.-3 
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»f5.n, c>->2 7;l/+;bSi: UTtt±i3fcin^, n- 
^>^/k i-;rf^;kn-7>;k 2-*^;l/-n-7>;k 3- 
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^■;l/-n-7'ntf;k 2,2-^f-;kn-7*Ptf/k 30 
-n-7W;k c-^Vfvk 2-C-7P Vf ;kc^;k c-7 
*;M?7k i-^;kc-7^;k 2-^f-;u-c-rf-;k 

3- ^^;b-c-7*^;k l,2-vW;kc-7W;k 2.3-s> 
^^;l/-c-7°ntf;k i-xf;l/-c-^n t?;k 2-x^;kc 
-yntf;k n-^->;k l-ptf-ykn-^Vf-Zk 2-^ 
;l/-n-^y^;k 3-*^/kn-^:/?-;k 4-*f-;kn-^ 
>^;k M-v^^kn-T^k 1.2-^**-/l/-n-7f- 
;k i.3-v^;kn-7>;k 2, 2-v^f-/kn-7f-;k 
2.3->^?7kn-7>/k 3.3-^^f-;U-n-^f-;k l-x 
^;kn-7>/k 2-x?-;kn-7>;k 1,1,2-HJ**;!/ 40 
-n-^Pk^k l,2,2-MMf-/l/-n-:/Pfcf;k l-xf-j]/ 
-1-* f;l/-n-/a fcf/k l-xf;H-^f;l--n-/n tf 

;k c-^+i/;k 3-c-^p tf;k7°P tf/k 2-c-7^;l/x 
^;k c-^yf-zMf-zk l-^f-zl-c-^yfvk 2-* 
^/kc-^y^/k S-^zkc-^yfvk l-xf;K- 
7f-;k 2-x^;l/-c-7>/k 3-xf7l/-c-7f-;k 1,2- 
i/^^;l/-c-7*f-;k i,3->'^^;l'-c-7*^;k 2,2-i/"^ 
?-/kc-7>/k 2.3-^/g L ;l/-c-7"f-;k 2,4-^^f-;U 
-c-7>;k 3,3-v>^^;kc-7*f-;k l-n-/ne;W- 
^ptr;k 2-n-^p tf;U-c-yp tf/k i-i-7p t?;kc- 50 
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7pfcf;k 2-i-7 p Ptf;b-c-7p(f;k 1.2,2-MJ*^ 
yp-c-^p tf ;k l,2,3-hl>;<^-c-:/Pkr;k 2,2,3- 
bV* f-zkc-^P e;k l-x^;k2-* ?)l-c-7u tf 
;k 2-x^;l/-l-^f-;b-c-7°Ptf;k 2-xf-;U-2-^^ 
^-c-^p tf 2-x^;k3-* f;l/-c-ya tf ;k n- 
^=f-)Vm, c-^s^Mf-zk n-^f-rt^ 2-c-^n 
+^;l/Xf-;k n-7-;H, n-r^l/S, n-'i'yf>';l' 

[0 0 10] C 3 ^ 7^yx;l/StLT(iiHlX^« 
Ot£D*^tn> i-7p^x;k 2-7 p P^x;k 1-^f- 
;H-xf-;K l-7*-rx;k 2-7*-fx;k 3-7-fx 
;k 2-^f-;kl-yp^x;k 2-^f-;l/-2-yp^x;k 

1- xf;Hf-;K l-p<f-;kl-7*P^x;k l-^^;k 

2- yp^x;k i-^yf-;K 2-^>rx;k 3-^y-f 
x;k 4-^y-rx;k l-n-^Ptf^XTX/k \-^=f-)V 
-l-7"xx;k 1-^ f-;b-2-y -rx;k l-^f-;U-3-7r 
x;k 2-xf-;k2-7 , P-^x;k 2-^^;Wl-y*rx;k 
2-^^;k2-7*-fx;k 2-^f-;k3-y*rx;k 3-^f-;l/ 
-1-7-rx/k 3-><f-7l/-2-yxx;k 3-y^k3-7"r 
x;k l,l-^Vf-;k2-yp^x;k tf;l/Xf 
x;k l,2-y^f;H-^n^K 1,2-^^ =f-))/-Z-7 
p^x;k l-^-bx;l/, 2-'\+-trx;k 3-^^-trx 
;k 4-'\+-fex;i/ > 5-^N+-fex;k i-^f-;ki-^yr 
x;k i-^*-2-^>f-;K l-^f;l/-3-^>fx 
;k l-^f/H-^yfx^ l-n-yf-;l/xrx;k 2- 
^f-;ki--^yxx;k 2-^f-;i/-2-^yf-x;k 2-^f- 
jH-^yfx/K 2-^^-;l/-4-^y-rx;k 2-n-7°P 
tf^-^P^x/k 3-^f;wi-^yf-;K 3-^f-;i/ 
-2-^yf-;K 3-^f/H-^>fx;K 3-p<^;k4- 
^>xx;k 3-x^-;k3-yf-x;k 4-^;kl-^> 
rx;k 4-^f;H-^>fx;K 4-^f;H-^>'f- 
;k 4-^f;H-^>fx;K i,i-i/7f;H-7fx 
;k l.l-y^f^-^fx;^ l^-v'^^kl-T'-rx 
;k 1.2->>'^^;L'-2-7"7 L x;k l,2->7f/H-^fx 
;k l-^^;l/-2-x^;k2-yn^x;k l-s-7f;l/xf 
x;k l,3-i?^^;l/-i-yrx;k l,3-^'^^;l/-2-y-r 
x;k l,3->W/k3-:/-fx/k i-i-7f;l/xfx 
;k 2,2-v : ^f-;k3-7'-rx;k 2,3->7^-l-7fx 
;k 2,3->'^f;l/-2-yfx;l/ > 2,3->7f;l'-3-7fx 
;k 2-i-7°Ptf;l'-2-yp^x;k 3,3-y^f;H-7T 
-;k l-xf-;V-l-7fx;K l-xf-;l/-2-7rx;k 1- 
xf;l/-3-^fx;W l-n-^Plf^-l-yp^x^ 1-n- 
yptf/l/^-^P^x^, 2-xf;l/-l-7fx;K 2-x^ 
;l/-2-7fx;K 2-xf-;l/-3-7"7 L x;k 
;l/-2-yp^x;k l-t-7f;bxfx;K l-^f-^-i-x 
f-;l/-2-yp-^x;k l-xf;l/-2-^f;V-l-7n^x 
;k l-x^^-^f-z^-yp^xyk l-i-ypkf;kl 

-yp^-^sa-i-i-yptf^-yp^x^^tf^ 
[ooi i] c» 7)i*=-jmt LTimmRttftis. 
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©fcotfSStu i-7ptfx/k 2-yqe-;l/, 
x;k 2-7?-x/k 3-7f-x/k i-^f-;l/-2-^Dtf- 
;k 2-^yf-x;k 3-^y^-;l/> 4-^ 

yf-x/k l-^rt^-T^x;]/, l-*^;l/-3-:/f-- 
;k 2-^^;l/-3-r^-;K 3-^f-;b-l-7f--;K l.l- 
^yf;W2-^nlfz;K 2-x?-;l/-2-7Pfc?x;k 
+i/x/k 2-'\3 1 i/x;k 3-^+^— ;k 4-'\+> / - 
;k 5-^^->x;K i-^f-;l/-2-^yf--;K l-^^/l/- 
3-^y^x;k i-pt^;l/-4-^y^-x;K 2-^f-;l/-3-^ 
yf-x;k 2-;^;l>-4-^yf-x;k s-^fvlM-^y^ 10 
x/k 3-^f-;l/-4-^>f--;l/, 4-^f-;l/-i-^>f-r. 
;k i-^i-f]/-2-^y^-)L l,l-&**-JV-Z-'7f-- 
/k l,i--/7f;H-7f-;K l,2-5>*f7l/-3-7^ 
;k 2,2-v J ^f-;l/-3-^-;K 3.3-^^f-;P-l-'/f-- 
;k l-x?-;b-2-7?-x;k l-xf-;l/-3-:/f-x/k 1-n- 
7p tr;l/-2-^P tf x/k 2-x^/I/-3-7^x;k 
;l/-l-xf-;l/-2-^a If x;I/Rtf i-i-:/P tf;k2-:/P tT 

[0 0 12] 7;l/3*S'SfcLm ItftL #ttXfi£ 
t<DtOA s #Stl5o 20 
[0 0 13] C.-3 7;I/3*S/8fcLTH\ ^h*^ 

n-7h*-X i-7>*ik s-7h^X t-7h* 
>\ c-7h*^ c-:/Ptf;M l-^kc-? 

1- tl-Jl-n-fb*^ 2-^f;l/-n-7h*-X 3-/ 
^^;N-7'd^+->, 2,2-v s ^f;l/-n-ya*+^ 1- 30 

;HF+->, c-7f-/Mh*5/, l-*f-;l/-c-7h* 

2- *^;l/-c-:/h*>\ 3-^^;l/-c-7h*^ 1,2- 
i?t ?>l-c--?U 2, 3-5>* *fr-crfu#* 

1- xf;l--c-yn4!+>>, 2-if;l/-c-7n;|f+»> > n-^ 
^/kt^X l-^^U-n-^^;!/^-*^, 2-^;k 
n-'-Ofvkfr+S/, 3-^<f-;l/-n-^yf-;^+-X 4-^ 
f-;i/-n-^v^;U4-*-x i.l-^*?-;k-n-:7'h*ik 1, 

2- >7f/l/-n-/h+'>. l,3-v ! ^^;l/-n-^h+^, 2, 

2- >'7? : /l'-n-7b+-X 2,3->^f-;l/-n-7 3, 40 

3- ^Vf-;b-n-^h+^ l-xf;l/-n-^h*^ 2-xf- 
;kn-7h*X 1.1.2-HJ**7l/-n-7PJj?*3^ 1,2, 

2- h'J ^f-^-n-^P^X l-x^/l/-l-;*^;l/-n-:/ 

3-c-ypt?;l/^P4?*5/, 2-c-/f;l/xh+ 
5/, c-^i^/M h4=->, l-^f-^-c-^y^U:** 
X 2-^f-;l/-c-^>'^;l/^-+i/, 3-^^;l/-c-^>f-;l/ 
l-x^U-c-T'h*^ 2-xf;l/-c-7h*f, 

3- x^;l/-c-:7>*v\ l^-v'^fiV-c-rh^-X 1,3- 
f^^V-c-^h+f, 2,2-v^f-;l/-c-7h*:k 2,3- 50 
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*J**t\rxr7Y*i/, 2.4-5>**7U-c-:7>*S', 3,3- 
SW;l/-c-7>*X l-r/nW-c-yn#*->, 2- 
n-7oif /l/-c-7n#**X l-i-T'P fc^-c-^Ptf* 
S\ 2-1-7^ tf/kc-yptf+X i,2,2-h'J^^;l/-c- 
^nstf+'X l.2,3-hy ;><^;kc-:7P#*v\ 2,2,3- 
h 'J^f/l/-c-ya^->, l-xf;H-^f;b-c-yn 
2-x*/lM-p*f7l/-c-:/P#*5', 2-x^;k2 
-^f-;l/-c-ypd?+^St>*2-x^;l/-3-^^;l/-c-yp^ 

Tvkt^iA 2-c-A^i';Hh+-> > n-Zx/b^-^S/, 
n-r J^kt+S', n--> >"r v-Rtf n- Ft S^l/* 

[0 0 14] Cm TJlstr-frt^ismtLXimmx 
tt#«©fe®tf3$ft, 2-7P^x;kt*>/, 2-77X 
;k***>\ 3-7fx;l/t*->> 2-^^;b-2-yp^x;l/ 
**:k l-^f^-ya^r/i/t^i/, 2-^yf-;l/ 
t^-y, 3-^yfx;l/t*->, M>fx^+'>, 1- 
^f;H-7fx;Vt*'>, l-^f-^-3-^r 
i/ y 2-x9 L ;l/-2-7 , P^x;l/^-4 1 ^, 2-^f;h2-7fx 
;kfr4^>> 2-;<T/k3-:/-rx;k4-^:k 3-;*?-;k2-:/ 
fxM+'X 3-^f;H-7fx;l/t*i/, l,l-5>* 
f-;k2-:/P^x/l/:fr*:k 1, 2-v 7 * f-;l/-2-yp^x;l/ 

2-^*-fex;k**:k 3-'N*-tx;J/^-+^, 4- 
/ N*-t-M+^, 5-^\4 1 -trx;l/^-^>'> l-y?-;k2- 
^yf-;W+-X l-^^kS-^y-rx^kt+X l- 
^f;H-^yfx;i/t4F->, 2-^f;l'-2-^Vfx;W 
2-^f;i/-3-^yfxM+-> > 2-^^;l/-4-^y 
t-iW+'X 2-n-7 P Ptf;l/-2-yn^x;l/^-+v i , 3- 
^ f-;b-2-^ yfx;W+->, 3-^ T/k3-^ yf-W 
*>\ 3-^f;H-'^fxM+i/, 3-xf-;W3-^"r 
x;i/*+>', f^^l/^Vf-^-X 4-^f-;l/- 
3-^>fx;^+^, 4-^f-;l/-4-^>rx;l/^-^'>, 
1, l-y^f/^-rfx^^-X 1. 
-}]/**i/ s l,2->7f;l'-2-7fxW^->, 1,2-v^ 
^f;H-^fx;^+-X l-^f;l--2-x^-2-/D 
s<->l*iri/^ l,3-^^f;l/-2-yfx;W^^ 1,3- 
->*^f;l'-3-7fx;W+-X 2, 2-v 1 ^ ^;H-7fx;l/ 

2,3->7f;l'-2-7fx^^> 1 2,3-v^?- 
fr-3-7"r->l<**i/, 2-i-7u t!;l/-2-^P^x;l/^-+ 
l-xf;l/-2-7fxM+X l-xf;l/-3-7fx;l/ 

l-n-^nlf/H-^n^x/W+i/, 2-x^;l/- 
2-7tx;W-:^X 2-x^;l/-3-^rx;l/^-+->, 1,1,2 
- h U ^ ^l/^-yp^x^^+i/, l-^ ^;I/-i-x^;l/- 
2-7 p p^x / M-*>\ l-xf-;W2-^ f;H-^a^;l/ 
^+>'Sa : l-i-yPtf;l'-2-7 p P^x;l/^+>'^*^lf 

[0015] C3-6 

yl/sj-^i/, 3-^x;l/^-+->, l-^f-;b-2-^Pt!x;l/ 
^-+5/, 2-^y^-)Vt^y, 3-^>f-x;l/^-+S/, 4- 
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?-;k3-7fx;ki-+>\ Z-*?)l-3--71--Jl**i', 
l, l-^^f-;l/-2-ya ifr.A'*+S/ % 2-x^/l/-2-7*Pfc? 
x;kt+>\ 2-'\+> , x /kt+X 3-^+^;l/3j"+ 
5/, 4-^*s/-;l/**s/, s-'v^yx/i/tf+v', l-/?- 
/k2-^y^x;l/**v\ i-/f-;k3-^y?-x/l/;3-4- 
s/, i-^;k4-^y?-x;i/:*^> N 2-^f-;i/-3-^>'f- 

4-/^;k2-^yf-x;u*^:>\ 

I, l-i?* *)V-l--7?-=.A/**^ i, 10 
X/k*-*^ l.Z-^f-;W3-^-;l/**S/, 2,2-^ 
p< m-3-7?--)l**^, l-x^/k2-7^x/ki-* 
5/, l-x^;k3-7^x;k*-*;y, l-n-7P fcf;k2-7P 
2-x^-;l/-3-7^x;l/^-+i/, l-p<^;k 
l-xf-;i/-2-7n \Z-fr**i/RXfl-i-'7u tf ;k2-7p 
£x;k*-*^fcW?>nSo 
[0 0 16] Cm 7^3^>#;b#x/V8£ LTtiK 
*Xtt#tt©fc©*^3:ti, / h*S/#;kpx;k xb 
^>#/|/#x/k n-/D*+->AM-;K 1-7p#* 
•>*;l/#x;k iK/h+So&JkKxjk i-7h*->*;V 20 
x;k s-7h*->*/l'fc;l'S0 : t-yh^^*;l't;- 

[ooi7] c M Tjv^uymtbxit, z-i-vy^ 
•7u¥\sy%.xf7?uymtfmft>n, c 2 ^ 7;MrU 

[0 0 18] MoyyfiC^fcUTtt, 7>y^> ffiK, * 

[0 0 19] *t, R\ R\ r\ r\ R'RtfAr'fcfetf 
S&H»S©JI#ff!l£*'fo 30 

[0 0 2 0] R 1 <DfM£$lt LTWu *f-;k x*;k ^ 
h**>;*^/k *h*S/x^;k 75/x^;k 
;k75/x?-;k 1 — t;l/*U /x^;l/S0F^y^;l/^ 

[0 0 2 1] R'o^ftffilfllfcLTtt* 7xX 
/k *f-U/k f7A 73A *^/k75A ^f- 

[0 0 2 2] R'coHMJtLTfck 7j<|i, *f-;k xf- 
/k n-7Ptf;k i-7°p£;k n-7^;k i-7^;k s- 
7f;K n-^>f-;K n-'N+i'Vk n-^fvk n-rv' 40 
;k c-7Pkf;k c-^yf-;k c-^S'/V, c-7nkf;l/ 
*?-/k 2-c-7p tr^x^;l/, c-'N+S'JMf-Jk 2-c- 
'\*3//l/xf-;k 2-7P^x;k l-/f-/k2-7P<~<x 
/k 2-*?7k2-7P^x/k 2-7f-;k 2-7p£x 
/k 3-7^x;k 7i-;K p-^na7i-;K p-/ h 
+->i-^k ^yS>Vk p-i'PP^y^K p-* h+v" 
^y-yVk 7i*f;W p-*pP7x*f7k p-^h+ 
■>7i*f;W ^h+i/xf-;k xh^i/xf-;k 1-7 
n:j?**>xf-;k v^fVkT^/x^/k 'OSW**- 
;l/75/7W/k '■O-yVkt+S/x^k n-7u^+ 50 
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i/x^;k *>7/x^;k >tf/l/7^/xf;K 75/ 
x?-;k ^yv ? ;M^;l'7 = /x?-;k ^y>?;k7xx 
;l/7 5/x^;k 1 -^y^VHf^U^y-4 — T;k 

i -<*y*?w* v *j; - 2 — r;k 2 —if u y/^=f- 

;k 4-y7i-;Mf;k l -tf^iVxfvk 4 
*^;k- l -fc!^^/xf-;k 4-7i-;k 1 
<-^i//x^;k 2 -*+v7p fc?;lM/^;k**x 

[0 0 2 3] R 4 &O*R 5 ©Jlft0iJt LtStKa^X 

ih^X n-7P#*X i-7P#*X n-7 
i-7h#X s-7h^k n-^y?vl/:t*X 
n-'v^y/kfr+v', n-:*^?7kt+>\ n-T^kt^- 

>\ c-7P#+y, c-^y^/kt+x c-'N+y/i/:** 
•X c-7pe;M h+X Z-c-^n^l/xh^-x c-^\ 
*:XMh*>\ 2-c-^->/Hh*'X 2-7P^x;b 
l-*f-;k2-7p^x;k**X 2-^f-;k2-7 
p^x/l/;t*X 2-7"T-;l/t+-> 1 2-7Plfx;l/^-^ 
X 3-7f-x;kt*X 7i-;W*-X p-^PP7x 
x/kt*X p->< h+-/7i^W+-X -s^vVkt* 
^> p-^pp^yi/;i/^+^ p-^ h+^y^i/^-^ 
i/, 7i*fM4 1 k p-^no7x*f;W*-X p- 
^ h*->7i^W*-X * h^ri/Z.?-)]/**^, X 
h^v'X^/l/^-^^ i-yp^iyx^;!/^^^ i?t 
^;U7 5/xf;Wi/, ^;k^^;b7 5 J 7*p tT 
>l**i/, ^y^Vk*+i/x^;k*^X n-7"n*+i/ 
x^;l/^-+i/, i/7/x^;l/^-^^, 75/, ^/b7 
5/, y*^f-;l/75/, >?-ry7Pif;i/7 5/, l — 
«*U ^xyl/RD" 1 - tf P 'J ^x;l/HA^lf 6tl?>o 
[00 2 4] R'RtfR 5 ^-*|t*§i§^cD*^iJi: LT 

ti, iz-^^f^xfi/yy^k i,3-7;ptfuy 

2, 3-7P t! Uy^+>'> 
1, 3- i/* 1, 3- 7P tf b > i/ s 2, 2- v'x 
f-;l/-i,3-7Ptf UyyV+^X 2-x^;l/-i,3-7 
n\Zl>yy**i/, 2 — rv7Pbf;l/-i,3-7Plf u 

2 -v/^P7f-/b- 1,3- 7Pt?l^ 
+X 2-v'^P'N+v';l'-l,3-7Ptf 
X 2,2-v f xh+v'-l 1 3-7 0 D(fl/>v ! ^-X 1,1, 
3,3-r Yy^^-)V-\,3-fu\i l/y^^-X 1,4- 
v^f-^-M-^f-byv^+X 2-y*t Fp-1,4 
-^f-U-y^^v/, N-/f-;l/-i,3-~7/f-;k7p 
tfl^y75/*+v'> N-/f-;l/- l -^^;l/xf-t-y 
75/^^~x n, n' -y*/f-;bxf-L,yy*7 5/Rt>" 
N.N' -y"x^;l/xf-i^y>/"7 5/^^tfP>n5o 
[0 0 2 5] Kr^mW^mt UTt±, 7xx;k x 
hP7xx;k ^PP7xx;K 7;Wa7iX;K h 
l J7Wo^f;l/7ix;K kFn^>7ix/K /h 
*->7ir;K ^F+i/jj;bfc^7ix;K 75/7 
x x;k ^f/l/7^7 7ix;K ~>"^f-yl/75/7xX 
;k 7 5/*;k-px;k7xx;k * f7l/7 5 / x 
;I/7xx;K ->7f^75/*^x;l/7ix;K /^ 
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x x;K ;* h*^*;l>*-/l'7x-;l\ 7 5 y 
;l/7x-;K ^f;l/7$/^M-;l'7x^;W -^f 

K y*Rtf/<5««ft, 2,3-v^Pn7xX;l/&tf 
2, 1, , /**"9-^7 , /-/l/- 4 -jivmmf* 

[0 0 2 6] *f§H^tffl^P,tl5« : S LvMb-^i: LT 
tt, «TK*tf5ffc£1*rtWe>tt3o 10 

[0 0 2 7] (1) Ar'tf7x-;WS (I7x-;H 
{±, NO,, CFs > Br, ClSlfFOtf^&S*?«nfelflXti 
2fflOBjftStc«fcoTffi«KHtft*nTfe«fcV^ ) -eft 

o , ^ssR^-foais^ftn, kd try 

OAr 2 (Ar tt, 7i-/H (i7x^;Ha, 

^ny>gf, C.-3 7;Mp;l/SXtt:Cn 7;1>3*'>S 
tioTttfifcfflJSnTfeiv^ ) ) , 

4 &t>"R 5 ^-i^t^oT0Y0 (YttifiaoCw 7/1/* l/l' 20 

S (RCh 7;l/*P>8(i> Cw 7)l*)im, Cm [0 0 3 2] 

7;i/3*s/»x , Cw 7;l/n+->*;i/#-;i/»X{4Ar 2 [fb6] 

r'#, ANR 6 R 7 XtiAN(CH 2 CH 2 ) 2 07'*t), R 2 tf, Cm 7 

Ar\ Ctt-OH, CHz OR 6 , CH2 CHz N(CHz CH2 )z N 
R\ NHz, NHR 6 X«NR 6 R'T?fe?>-ISS (I) T^£n5 

[002 8] (2) R'tf, Ch 
(1) SE«©ft^Xtiiine»cDft:^£D^±I i F§$ 

nsife, 30 

[0 0 2 9] (3) flfttttf, 1.4-^kHD-2,6-'7 
5 - (5.5-S?*f7l/- 2 -**V-1. 3, 2-5> 
*^*X*y±:/-2-Yrt/) - 1 -t^t'J/xf 
;l/-4- (3-^hP7x-;l/) -S-tT'J^yA/l/jR 
yW. 2- Hy-^l/ (7x-;W 75/] xf;i/xx 
x;l/T*^S, (2) lB«©ft-&i*X««:ns<D{t^S<o 

WLLwesfts*. 

[0030] JMTt, *«WKffli#>sci:^TfrS{b^ 

T?tt4^, ftfe, rp hj li7xx;H$:, r e t J 40 

[0 03 1] [00 3 3] 

[ft 5 3 [fb7] 
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[0 0 3 5] X> fcO^jS^&fcffc^fcre&Sfcirtt* 40 

**o ESiwtwstiisffifcbTttJaiUfi, m&m 

[0 0 3 6] 

[JgB^COUffiWff^] 

[0 03 7] *K*«Wt^«O«j£!&ttW-r«0 50 
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[0 0 3 8] -IRS (I) fc«fcoTa«nS*l8W©<b 
? ^If'NfDWi, 4- t Fa tr y 

ffifctpUT^fiRSnSo 0*^^^8359-16139 
2, BS60-69089, BS60-248693. HS60— 258194. BB61- 
27995. BS61— 30591, HS61 -37793, BS61 -63688, BS61 
-63689. HS61— 210092. BS61 -254596. Hg61— 25799 
5. Bg62— 169795. H362— 195392. BS63— 68591. HS63- 
115889, BS63-115890. 0S63— 1 15891^o XftWOitte 

io tycoon, tilAfPitft:'j i/yffi-e&zit&mc 

[0 0 3 9] *f$W<0<t&®te, '&m%&0fc, Wl 

its ctit><t£im&*})i<i'yi*?**>mmttmtj i m 

OCt^JH^tlTV^ (Tanaka H. et al. J. Pharmac 
ol. Exp. Ther. 278, 854-861 (1996)) „ 

[0040] *mm*s cn6o»«c-isw ( i ) t* 

[0041] *3m\m%{t%m<D&mmt lt«, 
&mm cst> »§8rt, isisrt. KK^a*t) , wm 
Ms mi ^TV-jimmiczzimtms-xitmMs 

[0042] *%mim?>ik&toif8G-?z±mo>mm 
mxit9x.m*ttmjmits ±mimcommicnbrs * 
fmic&zik£Va%ftoo. oi~99. 5%> #$L<tt, «o. 

l~30%^^WT5o 

[0 0 4 3] *fgJ|lifc«3{t^fcX«K{t£*&S*r 

[0 0 4 4] *«W{b-&»©HI*Wi8#*tt, 
#jlH«&8:#»i, ^A-B0.01~3g, *?*b<fi, 

o. 05- 1 g gjgT-fe 3 0 bfr b^gfc j: o ±ie©iEnn 

[0 0 4 5] *»^t-&«9tix S^©«ffl¥iatc=toT 

■b;WW, JBBB»J, mtia«, ¥L$j, 

^K!>«, T*A^%, vy^7 M «£»k flAtf fc F 
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y y # ; mmi vmi^v u jvwtt t u 7 a, y 

[oo4 6] mm. mm, mu mmm. yu^zm\ 
m^7*/-m&, fe&mmm, wmm, x^ 

/I/7/1/3— /I/, -iV-fuMhTh^-h, -fu\£Vy>? 
'J3-/K l,3-^py^"Ur3-;k -fUxfuy^" io 
D a-;l/ ; JWSttSiJ, 0RW^e*yJiKgExxf- 
/k #y:**yx^yy;i^y)j§j]Mxx77i\ # 
U;t*yxf-byM^x7.T;k 7j<^ipt:v>'^cQ 
#y**yx^u>x-r/k uy^y ; SrfSiJ, OTA 

;K M:^y-f;iox7A, v;i/e>WtfS*«fflUT 

[0 0 4 7] J^KiR$!l!fflT&«ttl|ti:& 09*1*6 20 
fey-try y, »^7^, iHiK7;l/n-;K v?a 

BIBIIhyyu-b^K, nn^-yi>^ #y 
[0 0 4 8] 

una* cneoii»Wfc:M6ifi«*nsfe©-ett*i,^ 
[0 0 4 9] CHfflffiD *»c, *38W©ft****rr 
5 ^J^HSSOT^^ Lfco 30 

[0050] mw\ i «nfflsHb* -f-t/im 

it&fa 1 25gfc<fcO : #y **yx^yyO-£ Li*7.5g^ 

n-X*;I/S">A5g, i:5t>3C bi§^5g, fcFa*S/ 
fu tf;l/-tr;l/D-X7. 5g*«fe tf«ISS-fe;l/o-X20g% 
fi£U SOilOTk^nxT^L^LTS^bL/co C 
ft£No.24*-yya (B.S.) £DX^ U-yfcttLfcjfie 

®?m&Lfc 0 mmzTkft 5 %wTt*aiiu* utno. i 

6*^.3. (B.S.) O^^^T'MSiUfco ^(CC(DS? 40 
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